PURPOSE This study was a systematic review with a quantitative synthesis of the literature examining the overall effect size of practice facilitation and possible moderating factors. The primary outcome was the change in evidence-based practice behavior calculated as a standardized mean difference.
INTRODUCTION
T here are many challenges to the adoption of evidence-based guidelines into the clinical practice of primary care physicians, [1] [2] [3] [4] [5] [6] [7] and a consensus has emerged from the literature that having knowledge is rarely suffi cient to change practice behavior. 8, 9 Didactic education or passive dissemination strategies are ineffective, whereas interactive education, reminder systems, and multifaceted interventions have a greater effect. [10] [11] [12] [13] [14] Outreach or practice facilitation is a multifaceted approach that involves skilled individuals who enable others, through a range of intervention components and approaches, to address the challenges in implementing evidence-based care guidelines within the primary care set-
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ting. [15] [16] [17] [18] [19] [20] [21] Nagykaldi et al 22 in 2005 conducted a systematic review of practice facilitation and found through a narrative summary of effects that practice facilitation increased preventive service delivery rates, assisted with chronic disease management, and implemented system-level improvements within practice settings.
In this meta-analysis, we examined the overall effect size of practice facilitation using a quantitative synthesis of the literature. We included in the analysis studies that described the intervention as outreach or practice facilitation for the implementation of evidence-based practice guidelines within primary care practice settings. The quantitative analyses were undertaken to describe the range and distribution of effects across studies, to explore probable explanations of the variation, and to demonstrate results quantitatively compared with the descriptive systematic reviews that have been done to date on practice facilitation. 16, 22 
METHODS

Study Design and Primary Outcome
This study was a systematic review with a quantitative synthesis of the literature examining the overall effect size of practice facilitation and possible moderating factors. The primary outcome was the change in evidence-based practice behavior calculated as a standardized mean difference. We used the guidelines outlined in the PRISMA statement for reporting systematic reviews and meta-analyses 23 and applied the methods of the Cochrane Collaboration. 24 
Inclusion Criteria and Selection of Studies
The literature review focused solely on controlled trials or evaluations of facilitation within health care, where an explicit facilitator role was adopted to promote changes in clinical practice. The defi nition provided by Kitson and colleagues was used to determine study eligibility-a facilitator is an individual carrying out a specifi c role, either internal or external to the practice, aimed at helping to get evidence-based guidelines into practice. 16, 21, 25 We built on the review of 25 studies conducted by Nagykaldi et al from 1966 to 2004 by adding the following inclusion criteria for study selection: English language only peer-reviewed journals from December 2004 to December 2010, an intervention study using practice facilitation to improve the adoption of evidence-based practice, and a controlled trial (randomized or not) or a pre-and postintervention cohort study.
One author (N.B.B.) conducted a systematic literature search on February 1, 2011, using MEDLINE and the Thomson Scientifi c Web of Science database, which contains the Science Citation Index, the Social Sciences Citation Index, and the Arts and Humanities Citation Index. The following key word search was used:
(primary care or family medicine or general practice or family physician or practice-based research or audit or prevent* or quality improvement or practice enhancement or practice-based education or evidence based or offi ce system) and (facilitator or facilitation) and (controlled trial or clinical trial or evaluation)
The references from the published systematic reviews of practice facilitation, the references from retrieved articles, and other secondary sources that met the inclusion criteria were also consulted to supplement articles found through the initial literature search.
Initial screening of the identifi ed articles was based on their titles and abstracts and conducted by one author (N.B.B.). Two authors (N.B.B., C.L.) and an assistant reviewed in more detail studies that could not be excluded based on the abstract alone to determine whether they met the inclusion criteria.
Quality Assessment
Given that no critical appraisal reference standard tool exists, 26, 27 we used a modifi ed version of the Physiotherapy Evidence-Based Database (PEDro) method, which consisted of 12 criteria, each receiving either a yes (reported) or no (not reported) score, for assessing the risk of bias of practice facilitation studies. Compared with the Jadad assessment criteria, 28 PEDro has been shown to provide a more comprehensive picture of methodological quality for studies in which doubleblinding is not possible. We added an adequate intervention description and adjusting for interclass correlation (ICC) to the scale, because unit of analysis errors have been identifi ed as a methodological problem in the implementation research literature. 29 The protocol covered the study characteristics considered key by the Cochrane Collaboration of methods, participants, interventions, outcome measures, and results. 24 Two authors (N.B.B., C.L.) and an assistant independently rated all included studies (n = 45) using the same protocol, and discrepancies were resolved by consensus with the inclusion of a fourth rater (W.H.). Interrater reliability between the 3 raters was assessed to be very good, Fleiss' κ = 0.78 (95% CI, 0.73-0.84). With a maximum score of 12, we considered studies from the 44 that had a total quality score of 6 (the average score) or greater (mean = 5.57; 95% CI, 4.79-6.35) to be of high quality.
30
Data Analysis and Effect Size Determination
Selected study measures, such as participation rates and attributes of participating practices, were summarized across all studies descriptively using measures
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of central tendency for continuous data and frequencies for categorical and binomial data. The change in the primary outcome measure from preintervention to postintervention assessment for each study was ascertained by determining the difference between the practice facilitation and comparison group postintervention and the difference from baseline for prospective cohort studies. All statistics were computed using SPSS 18.0 and Comprehensive Meta-Analysis software.
31,32
Effect Sizes
The standardized mean difference (SMD) for the primary outcome (as identifi ed by the authors of the study) of selected high methodological performance studies was computed using Hedges' (adjusted) g. 24 Cohen's categories were used to evaluate the magnitude of the effect size, calculated by the standardized mean difference, with g <0.5 as a small effect size; g ≥0.5 and ≤0.8, medium effect size; and g >0.8, large effect size. When the primary outcome was unspecifi ed or more than 1, the median outcome was selected to calculate the standardized mean difference. 33 Methods for determining standard deviations from confidence intervals and P values were used when standard deviations were not provided. 24 For studies in which the unit of analysis and the unit of randomization did not agree, [34] [35] [36] verifi cation that the intraclass correlation was taken into consideration was done to avoid including potentially false-positive results. [37] [38] [39] For studies that provided results for primary outcomes only as odds ratios, the formula proposed by Chinn 40 was used to convert the odds ratio to a standardized mean difference and determine the standard error.
The DerSimonian and Laird 41 random effects metaanalysis was conducted to determine the overall effect size of practice facilitation interventions and the presence of statistical heterogeneity. Ninety-fi ve percent confi dence intervals were calculated for effect sizes based on a generic inverse variance outcome model. The z statistic was used to test for signifi cance of the overall effect.
Publication Bias and Heterogeneity
The Cochran's Q statistic and the Higgins' I 2 statistic 24 were used to determine statistical heterogeneity between studies. A low P value (≤.10) for the Q statistic was considered evidence of heterogeneity of treatment effects. Forest plots were generated to display graphically both the study-specifi c effect sizes (along with associated 95% confi dence intervals) and the pooled effect estimate. A funnel plot was generated to show any evidence of publication bias 42, 43 along with 2-tailed Begg-Mazumdar rank correlation test 44 and Egger regression asymmetry test. 45 We also assessed the presence of signifi cant heterogeneity between studies that undertook blinding, allocation concealment, and intention-to-treat and those that did not.
46
Infl uence, Subgroup and Meta-Regression Analysis To investigate the infl uence of each individual study on the overall effect size estimate, we conducted an infl uence analysis by computing the estimate and omitting 1 study in each turn. Finally, we conducted a subgroup analysis using a random-effects model, generated scatter plots, and tested the signifi cance of regression equations, using the maximum likelihood method for mixed effects and the calculation of the Q statistic, to determine whether there were any potential effect size modifi ers from year of the study, the number of practices per facilitator, duration of the intervention, tailoring of the intervention, and intensity of the intervention. articles were determined to be relevant and were added to the 25 outcome studies identifi ed by Nagykaldi et al, 22 for a total of 71 articles; 54 were retrieved for closer inspection. From these articles, 44 articles were judged to meet the inclusion criteria and included in the review. 17, 20, [34] [35] [36] The reasons for not including the 10 articles were because the intervention under study did not include an individual with the explicit role of facilitator (n = 4); 86-89 the study had already been captured in the facilitation literature with no new information, had a shorter follow-up period, or measured a different outcome on the same cohort (n = 4); [90] [91] [92] [93] and the article was an editorial or written in the narrative (n = 2). 94, 95 In the instance where research teams produced several outcome-based studies from the same intervention, all published studies were included when the populations and outcomes being measured were different between studies. 35, 36, 76 Finally, 21 studies were excluded because of limited validity and a quality rating of less than 6, leaving 23 studies with greater validity for the fi nal analysis (Table 1) . Supplemental Table 1 , available at http://www.annfammed.org/ content/10/1/63/suppl/DC1, provides the reasons for exclusion. Seventy-six percent of the 21 studies excluded were nonrandomized trials, case studies, or before-after designs with no control group. Further, 91% did not report conducting an intent-to-treat analysis, 95% did not report blinding outcome assessments, and 100% did not report allocation conceal-
RESULTS
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ment. Because of unmatched groups at baseline, 7 of the 9 controlled clinical trials and randomized controlled trials were excluded.
Characteristics of Selected Studies
The 23 controlled clinical trials and randomized controlled trials included a total 1,398 participating practices: 697 randomized or allocated to the practice facilitation intervention, and 701 to a control group. The mean number of primary care practices participating per study was 59.5 (95% CI, 42.1-77.0). Table 1 displays the research design characteristics of the 23 trials included in the analysis, along with the effect size for each study rank-ordered by methodological quality. The selected trials were reported from 1992 through 2010, spanning 18 years. Of the 20 studies that were randomized controlled trials, 3 were cluster randomized-controlled trials in which clusters of patients were randomized rather than the practices. Eleven studies reported having adhered to the intention-to-treat principle, 12 reported allocation concealment, and 14 reported blinding of assessment. Eighty-three percent of studies had a form of preventive service as the primary outcome measure (Table 1) , and of those studies, 13 used the mean performance and 6 used a percentage performance.
Supplemental Table 2 , available at http://www. annfammed.org/content/10/1/63/suppl/DC1, provides an overview of intervention characteristics for the 23 high-quality studies, including targeted behavior, facilitator qualifi cations, intervention components, and the tools used. Forty-four percent of studies described the qualifi cations of the facilitator as a registered nurse or masters' educated person with training. The tools used varied; however, audit with feedback was a component of each intervention study, 91% used interactive consensus building and goal setting, and 39% used a reminder system. Seventy-four percent of the studies reported that the practice facilitator tailored the intervention to the needs of the practice. Figure 2 is a forest plot that shows most of the studies have effect size point estimates which favor the intervention condition; the test for an overall effect across the 23 included studies is signifi cant (z = 8.76; P <.001), with an overall moderate effect size point estimate of 0.56 (95% CI, 0.43-0.68) based on a random-effects model. Converting the SMD of 0.56 to an odds ratio (OR) 24 results in an OR = 2.76 (95% CI, 2.18-3.43). Although some statistical heterogeneity is expected given practice facilitation studies with differing intervention components, outcomes, and measures, the fi nal random-effects model was homogenous, with the test for heterogeneity being nonsignifi cant, χ 2 (1, n = 22) = 27.55; P = .19. To further understand the percentage of variability in effects caused by the heterogeneity, we computed an I 2 statistic, 24 which showed that 20% of the variation among the studies could not be explained by chance.
Intervention Effects
We then conducted an infl uence analysis to test the sensitivity of the overall 0. Figure 3 is a publication bias funnel plot of practice facilitation effect size as represented by the standardized mean difference (x-axis) and the standard error (y-axis) for each of the 23 practice facilitation studies. The funnel plot provides evidence of publication bias, in that there were fewer small studies with small effects included in the meta-analysis, as displayed by the imputed results. Publication bias was confi rmed by the Begg and Mazumdar 44 test (P = .003) and the Egger et al 45 test (P = .003). There was no association between the methodological characteristics of studies as determined by the methodologic performance score and effect size (β = -0.04; a Scored on a scale from 0 to 12, in which the higher the score, the higher the quality of the study methods.
b Single-or double-blind study.
c P <.05; z statistic. 46 have shown that 3 key domains have been associated with biased effect size estimates in meta-analysis. Effect sizes for the 23 included studies did not differ signifi cantly in terms of allocation concealment (P = .77), blinding of outcome assessments (P = .80), and the handling of attrition through intent to treat (P = .85).
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Practice Facilitation Effect Size Moderators
There was no signifi cant difference between studies published in or after 2001 when compared with studies published before 2001 (P = .69), and the relationship between duration of the intervention and effect size was not signifi cant (P = .94). Those practice facilitation studies that reported an intervention tailored to the context and needs of the practice had a significantly larger overall effect size of 0.62 (95% CI, 0.48-0.75; P = .05) compared with studies 34, 35, 47, 55, 70 that did not report tailoring (SMD = 0.37; 95% CI, 0.16-0.58).
The scatter plot in Figure  4 depicts the relationship between the ratio of practices per facilitator (Supplemental Table 2 ) and effect size for each study. It shows the fi tted regression line and a signifi cant negative association between the number of practices per facilitator and effect size (β = -0.02; P = .004). Each selected study is shown on the graph as a bubble, and the size of the bubble represents the amount of weight associated with the results of that study. Data were not available for 2 of the studies. 67, 80 Intensity of practice facilitation was calculated by multi- plying the average number of contacts with a practice by the average meeting time in hours (Supplemental Table 1 ). Figure 5 depicts a signifi cant trend between the intensity of the intervention and the effect size (β = 0.008; P = .03).
DISCUSSION
The translation of evidence-based guidelines into practice is complex, and research continues to fi nd major gaps between research evidence and practice. 96, 97 Alternative intervention models are being advanced to address the numerous challenges that face traditional primary care practices in providing high-quality care. 96, 98 This systematic review and meta-analysis has shown the potential for practice facilitation to address the challenges of translating evidence into practice. Primary care practices are 2.76 (95% CI, 2.18-3.43) times more likely to adopt evidence-based guidelines through practice facilitation. 
Intensity
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These fi ndings should prove important to health policy makers and those involved in practice-based research networks 99 when designing quality improvement programs. We know that practice facilitation improves adoption of guidelines in multiple clinical practice areas that focus on prevention. Prevention activities in health care organizations are well suited to a practice facilitation approach, because much of the uptake can be improved by a focus on the organization of care, such as using simple reminder systems, recalls, and team care that need not involve the physician. We do not know whether facilitation can be translated to other areas that will require more direct physician uptake, such as clinical management requiring medication optimization or chronic illness care.
All the studies included audit with feedback, practice consensus building, and goal setting as key components, as well as basing the change approach on the system level and the organization change on common quality improvement tools, such as plan-do-studyact. 100 Many also incorporated collaborative meetings, whether face to face or virtually. Such collaborative meetings can add costs to the programs, and it is not known whether these resource-intensive meetings increase effectiveness. There was variation in the process of implementation among the studies related to the facilitator qualifi cations, training, number of practices, intensity, and duration of intervention.
We found that as the number of practices per facilitator increases, the overall effect of facilitation diminishes but did not plateau. The intensity of the intervention is associated with larger effects as well. In addition, whether the intervention was tailored for the practice also affected effectiveness, and we found that a larger effect is associated with tailored interventions. Previous research has shown that tailored interventions are key to improving performance, 48, 92, 101 and this study has confi rmed this fi nding.
Implementing practice facilitation into routine quality improvement programs for organizations can be challenging. These fi ndings support the need to tailor to context, to incorporate audit and feedback with goal setting, and to consider intensity of the intervention. The key components appear to be processes of care and organization of care with less focus on content knowledge. These fi ndings, in addition to the qualifi cations of the facilitator, hold important resource implications that will complicate adequately funding facilitator interventions. 102 There are several important limitations to this study. First, in an effort to focus and limit the scope of work involved, only published journal literature was included. We did not search for unpublished studies or original data. Second, although the variability between studies was consistent with what would be expected to occur by chance alone, the differing outcome measures, settings, and the diversity of guidelines being implemented and the potential modifying effect of such factors warrant caution. 103 Third, not all of the study characteristics were analyzed in terms of the relationship to effects, and further research and meta-regression analysis are recommended. 24 Finally, there is evidence of publication bias for practice facilitation research. Researchers should publish good-quality studies with null effects to better understand the limits of practice facilitation, as it is unlikely to be able to change successfully every type of targeted evidence-based behavior in all contexts.
In conclusion, despite the professional, organizational, and broader environmental challenges of getting evidence into practice, this study has found that practice facilitation can work. An understanding of the conceptual model for practice facilitation exists, 21 and more randomized controlled trials to test the model are not required. Instead, large-scale collaborative, practice-based evaluation research is needed to understand the impact of facilitation on the adoption of guidelines, the relationship between context and the components of facilitation, sustainability, and the costs to the health system. 104, 105 This study has provided information on the empirical effects of practice facilitation that can be used to adjust expectation for what is realistic based on the current evidence and to move forward.
